Interaction of Inhibitor of DNA binding 3 (Id3) with Gut-enriched Krüppel-like factor (GKLF) and p53 regulates proliferation of vascular smooth muscle cells.
Enhanced proliferation of vascular smooth muscle cells (VSMCs) is one of the key features of the pathogenesis of atherosclerosis. The helix-loop-helix protein Inhibitor of DNA binding 3 (Id3) contributes to regulation of VSMC proliferation in a redox-sensitive manner. We investigated the role of Id3 and its interaction with other redox-sensitive genes, the transcription factor Gut-enriched Krüppel-like factor (GKLF, KLF4) and the tumor suppressor gene p53 in the regulation of VSMC proliferation. Cultured rat aortic VSMCs were transfected with Id3 sense and antisense constructs. Overexpression of Id3 significantly enhanced VSMC proliferation. Id3 antisense transfection inhibited VSMC proliferation induced by the physiological stimuli insulin and platelet-derived growth factor (PDGF). Because p53 is essential for the regulation of proliferation processes, the effect of Id3 on p53 expression was investigated. Id3 overexpression led to decreased p53 protein expression. Co-transfection of p53 sense constructs inhibited the enhanced VSMC mitogenicity induced by Id3 sense transfection. GKLF overexpression, which causes growth arrest in VSMCs, reduced Id3 promoter activity and led to decreased Id3 expression. Id3-induced VSMC proliferation was abolished by GKLF sense co-transfection. Finally, strong Id3 expression was found in the neointima of human coronary artery atherosclerotic plaques but not in healthy coronary arteries. These findings reveal a relevant interaction of GKLF, Id3, and p53 for VSMC proliferation which might constitute a general mechanism of growth control in vascular cells.